PIEZOELECTRIC IGNITION MECHANISM 



Field of the Invention 

The present invention relates generally to ignition mechanisms and devices 
5 containing ignition mechanisms, such as, for example, lighters, including pocket and 

extended-wand type lighters, disposable and non-disposable lighters. More specifically, the 
present invention relates to piezoelectric ignition mechanisms and piezoelectric lighters, 
including particularly such ignition mechanisms and lighters that present increased 
resistance to operation. 

10 

Background of the Invention 

Disposable gas lighters are available in a variety of forms. Typically, one 
common element of disposable lighters is a fuel release lever that is used to initiate a flow 
of fuel. The fuel release lever is typically operated in conjunction with a spark producing 

15 mechanism so that the flow of fuel is ignited soon after it commences. For example, one 
type of lighter requires a user to rotate a toothed spark wheel against a flint in order to 
generate a spark, simultaneously with, or immediately followed by, depressing the fuel 
release lever to release a gas and produce a flame. 

Other means of ignition for disposable lighters employ a piezoelectric 

20 mechanism. In this type of ignition mechanism, a piezoelectric material, such as a 

piezoelectric crystal, is struck by a hammer in order to produce an electric spark. The spark 
is created at the fuel outlet or nozzle to ignite the gaseous fuel. The fuel release lever, upon 
forced depression by a user, typically commences both the flow of the fuel and then the 
ignition process. An example of such a piezoelectric ignition mechanism is disclosed in 

25 U.S. Patent No. 5,262,697, entitled "Piezoelectric Mechanism For Gas Lighters." 

Measures have been introduced to make activation of lighters more difficult. 
One typical method employed is to incorporate a latch member that inhibits depression of 
the fuel release lever. Examples of such mechanisms are shown in U.S. Patent Nos. 
5,435,719; 5,584,682, and 5,636,979. Another example of a piezoelectric lighter that 

30 provides increased resistance to operation is disclosed in U.S. Patent No. 5,854,530. The 
'530 patent describes a piezoelectric ignition mechanism that has a telescopic assembly 
having inner and outer members separated by a return spring. The return spring biases the 
inner and outer members apart, and a user must depress the inner and outer members 
towards one another in order to activate the ignition mechanism. The device of the'530 

35 patent also includes a resistant spring that provides additional resistance to movement of the 
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inner and outer members towards one another, in order to provide increased resistance to 
operation. 

There remains, however, a need for an ignition device that provides 
increased resistance to operation, and also improves consumer friendliness and minimizes 
5 the number of required components. 

Summary of the Invention 

The present invention relates to a piezoelectric ignition mechanism that 

presents increased resistance to operation, and lighters, including pocket or extended wand 
10 type lighters that incorporate the same. In one embodiment, the piezoelectric ignition 

mechanism includes first and second body members, a piezoelectric element, a plexor 

member, and an engagement portion associated with the body members. When the body 
u members are in a first position, the plexor member is releasably retained at a distance from 

O the piezoelectric element, and upon movement of the body members toward a second 

m 15 position, the plexor member is released and driven to impact the piezoelectric element. The 

HI engagement portion may be configured and dimensioned to provide resistance against 

IE movement of the body members toward the second position. 

O According to one embodiment, one of the body members may define a 

m retaining surface for releasably retaining the plexor member at a distance from the 

yj 20 piezoelectric element, and the engagement portion may resist release of the plexor member 

jrf from the retaining surface. For example, the plexor member may define at least one lug 

£3 portion, and the engagement surface may resist release of the lug portion from the retaining 

5*3 7. 

; ' : " surface. 

Additionally or alternatively, one of the body members may define a ramp 
25 surface configured and dimensioned to contact the lug portion and release the lug portion 
from the retaining surface upon movement of the first and second body members toward the 
second position, and the engagement portion may be disposed on the ramp surface. 

The piezoelectric ignition mechanism of the present invention may be used, 
for example, to create a spark in a lighter, such as a pocket lighter or a utility lighter having 
30 a nozzle disposed at an end of an extended- wand. Other applications and implementations 
of the piezoelectric ignition mechanism are, however, within the scope of the present 
invention. 
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Brief Description of Drawings 

To facilitate an understanding of the characteristics, structure and operation 
of the invention, preferred features of the invention are described in the accompanying 
discussion, wherein similar reference characters denote similar elements throughout the 
5 several views or embodiments, and wherein: 

FIG. 1 is a front view of a first embodiment of a piezoelectric ignition 
mechanism of the present invention in a first, or rest, position; 

FIG. 2 is a partial cross-sectional view of the ignition mechanism of FIG. 1; 

FIG. 3 is a front view of an end member and a portion of a first body member 
1 0 (in phantom) of the ignition mechanism of FIG. 1 ; 

FIG. 4 is a front view of a plexor member of the ignition mechanism of FIG. 

i; 

FIG. 5 is a side view of the plexor member of FIG. 4; 
FIG. 6 is a perspective view of a second body member of the ignition 
15 mechanism of FIG. 1; 

FIG. 6 A is a detail view of a retaining surface and engagement portion of the 
second body member of FIG. 6; 

FIG. 7 is a side view of the first body member of the ignition mechanism of 

FIG. 1; 

20 FIG. 7 A is a side view of a wall portion of an alternative embodiment of the 

first body member of FIG. 7; 

FIG. 8 is a side view of an alternative embodiment of the first body member 
of FIG. 1, with the engagement portion formed on the lower ramp surface; 

FIG. 9 is a front view of the ignition mechanism of FIG. 1, in a partially- 
25 compressed position; 

FIG. 10 is a partial cross-sectional view of FIG. 9; 

FIG. 1 1 is a front view of the ignition mechanism of FIG. 1, in a second, or 
released, position; 

FIG. 12 is a partial cross-sectional view of FIG. 11; 
30 FIG. 13 is a front, partial cross-sectional view of the piezoelectric ignition 

mechanism of FIG. 1 incorporated into a lighter assembly, shown with the ignition 
mechanism in the first position; 

FIG. 14 is a is a front, partially-exploded view of a second embodiment of 
the piezoelectric ignition mechanism; and 

35 



-3- 



DCl - 297256.4 



FIG. 14A is a side view of a wall portion of an alternative embodiment of a 
first body member of the ignition mechanism of FIG. 14. 

Description of the Preferred Embodiments 

5 Referring to the drawings, wherein like reference numbers are used to 

designate like parts, and wherein preferred features and embodiments of an ignition 
mechanism are shown for illustrative purposes only and are not intended to limit the scope 
of the invention, FIG. 1 shows an embodiment of a piezoelectric ignition mechanism 10 
according to the present invention. Ignition mechanism 10 includes first and second 

10 members 12, 14, respectively, which are configured and dimensioned to move, or preferably 
slide, with respect to one another along longitudinal axis 18. As shown in FIG. 1, first and 
second members 12, 14 may be formed similar to concentric hollow tubes with second 
member 14 being received in first member 12, or vice versa. One skilled in the art will 
know and appreciate, however, that any number of geometric configurations may be used to 

15 provide for movement between first and second members 12, 14. One skilled in the art will 
further know and appreciate that first and second members 12, 14 are not to be limited to 
movement along longitudinal axis 18, and may move with respect to one another along any 
axis. In addition, first and second members 12, 14 may rotate or pivot with respect to one 
another, e.g., about longitudinal axis 18. 

20 A return spring 16, or any other type of resilient member known in the art, 

may be positioned between first member 12 and second member 14 to bias the first and 
second members 12, 14 apart. As shown in the figures, return spring 16 may be disposed 
over a portion of second member 14, however other configurations of return spring 16 are 
contemplated and the present invention is not limited to the configuration shown. The first 

25 and second members 12, 14 may be constructed with a stop, lip or other means to prevent 
the two parts from separating under the force of return spring 16. Alternatively or 
additionally, an external force may be applied to the members by, for example, a lighter 
body or housing, to maintain the first and second members 12, 14 together. 

A piezoelectric element 24, and an optional impact pad 26, may be 

30 associated with first and second members 12, 14. For example, as shown in FIG. 2, an anvil 
member 22 maybe attached to an end of second member 14 and maintain both piezoelectric 
element 24 and impact pad 26 inside second member 14. Anvil member 22 is preferably 
attached to second member 14 with cooperating tabs and grooves, but may alternatively or 
additionally be attached by other means of attachment, such as screws, cooperating threads, 

35 pins, welding or bonding. Alternatively, anvil member 22 and second member 14 may be 
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formed as a single piece around piezoelectric element 24 and optional impact pad 26 (e.g., 
by insert molding). Impact pad 26 is preferably located adjacent piezoelectric element 24 
and transfers impact energy from impact pad 26 directly to piezoelectric element 24. Thus, 
anvil member 22, piezoelectric element 24, and impact pad 26 are all part of an electrical 
circuit and cooperate to produce a spark when impact pad 26 is struck by a plexor member 
28 with sufficient force, as will be discussed in more detail below. One of ordinary skill in 
the art will know and appreciate that impact pad 26 is optional and that plexor member 28 
may alternatively strike piezoelectric element 24 directly. 

An end member 32, shown in FIGS. 2 and 3, may be provided on one end of 
first member 12 and may have hooks 54 disposed on opposite sides thereof that engage with 
openings 58 (shown in FIG. 1) in first member 12, to retain end member 32 on first member 
12. Other methods of fastening known in the art, such as glueing, welding, screwing or 
pinning, could also be used to retain end member 32 on first member 12, or end member 32 
may be integrally formed with first member 12. As shown in FIG. 3, end member 32 may 
be provided with a boss 48 and/or a ledge 46 to retain one end of an impact spring 30, 
which will be discussed in more detail below. 

Still referring to FIG. 2, the plexor member 28 (partially shown in phantom) 
is associated with the first and second members 12, 14, and is preferably located within 
second member 14. Plexor member 28 can move longitudinally within a hollow 
passageway 35 of second member 14, along longitudinal axis 18. An impact spring 30 is 
associated with first and second members 12, 14 and plexor member 28, and biases plexor 
member 28 in the direction of impact pad 26 and piezoelectric element 24. As shown in 
FIG. 2, impact spring 30 is preferably seated at one end on boss 48 of end member 32, with 
plexor member 28 attached to the other end of impact spring 30. 

Referring to FIGS. 4 and 5, plexor member 28 may be generally cylindrical 
with a blunt end, and may have two lug portions 34 located on opposite sides thereof. Lug 
portions 34 may be formed integrally with plexor member 28, or alternatively, may be 
formed separately and joined to plexor member 28. According to one alternative 
embodiment, lug portions 34 may be formed by a cylindrical rod having ends that extend 
out of a bore formed through plexor member 28. Plexor member 28 is not to be limited to 
the shape shown, and may have any overall shape that will allow it to move in first and 
second members 12, 14. 

As shown in FIG. 6, tracks 36 may be associated with one of the body 
members. Tracks 36 are dimensioned and configured to receive lug portions 34 and guide 
the movement of plexor member 28 along longitudinal axis 18. Retaining surfaces 38 may 
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also be associated with one of the body members. In the embodiment shown, retaining 
surfaces are defined on second member 14, and are dimensioned and configured to retain 
the lug portions 34 and substantially prevent movement of plexor member 28 toward 
piezoelectric element 24. In the illustrative embodiment shown in FIG. 6, tracks 36 are 
elongated grooves formed in the side walls of second member 14, and retaining surfaces 38 
are formed by notches located adjacent the elongated grooves, however other configurations 
are possible. For example, retaining surfaces 38 may alternatively be defined by a shelf or 
ledge formed by an increase in the width of tracks 36. 

As shown in FIG. 7, an upper ramp surface 42 and a lower ramp surface 44 
may be defined on one of the body members. Optionally, a first side surface 41 and a 
second side surface 43 may also be defined on one of the body members. In the illustrative 
embodiment shown, upper and lower ramp surfaces 42, 44 and first and second side 
surfaces 41, 43 are defined in each side of first member 12. Lug portions 34 are configured 
and dimensioned to protrude beyond tracks 36 and/or retaining surfaces 38 and to contact 
the upper and lower ramp surfaces 42, 44 and optionally the first and second side surfaces 
41, 43. As shown in the embodiment of FIG. 7, upper and lower ramp surfaces 42, 44 and 
first and second side surfaces 41, 43 may be defined by the edges of an aperture extending 
completely through the side walls of first member 12. As shown in FIG. 7A, these surfaces 
may alternatively be defined by grooves or indentations formed in the side walls of first 
member 12. Furthermore, one of ordinary skill in the art will know and appreciate that any 
number of structures may be implemented to provide upper and lower ramp surfaces 42, 44 
and first and second side surfaces 41, 43. 

Referring back to FIG. 6, retaining surface 38 may be configured and 
dimensioned to resist release of the lug portion 34 from the retaining surface 38 and into 
track 36. As shown in FIGS. 6 and 6 A, retaining surface 38 may be provided with an 
engagement portion 39 that is curved to conform to or partially surround lug 34, and 
consequently, to influence lug 34 to remain on retaining surface 38. One of ordinary skill in 
the art will know and appreciate that engagement portion 39 is not to be limited to the shape 
shown and described, and may have any number of shapes suitable to resist release of lug 
portion 34 from retaining surface 38. For example, engagement portion 39 may 
alternatively be ramp-shaped, notched or toothed, or any other shape known to one of 
ordinary skill in the art to resist release of lug 34 from retaining surface 38. Engagement 
portion 39 may be resilient or it may be rigid. Additionally or alternatively, engagement 
portion 39 may include a saw-tooth shaped member 39A formed on or adjacent retaining 
surface 38, or a resilient latch or a bump formed on or adjacent retaining surface 38, in order 



DCl -297256.4 



to further resist release of lug portion 34. One of ordinary skill in the art will also know that 
engagement portion 39 and/or member 39 A are not to be limited to the location shown and 
described, and may, as shown in FIG. 8, be provided on lower ramp surface 44. In fact, 
engagement portion 39 and/or member 39A may be provided at any location on ignition 
mechanism 10 (or any portion of an assembly into which ignition mechanism 10 is 
incorporated) in which engagement portion 39 and/or member 39 A provides resistance to 
release of lug portion 34 from retaining surface 38. 

When ignition mechanism 10 is in the first or rest position shown in FIGS. 1 
and 2, return spring 16 biases the first and second members 12, 14 apart. Also, impact 
spring 30 biases plexor member 28 upwards such that lugs 34 contact upper ramp surfaces 
42. Due to the slope of upper ramp surfaces 42, interaction between lug portions 34 and 
upper ramp surfaces 42 causes lug portions 34, and consequently plexor member 28, to 
rotate such that lug portions 34 rotate toward the left and are biased onto retaining surfaces 
38. Plexor member 28 is thus retained by lug portions 34 at a distance X' away from impact 
pad 26, and impact spring 30 is partially compressed. 

To operate ignition mechanism 1 0, a user first compresses first and second 
members 12, 14 toward one another a predetermined distance, against the force of return 
spring 16 and impact spring 30, until lug portions 34 first contact lower ramp surfaces 44. 
At or near this point, shown in FIGS. 9 and 10, interaction between lug portions 34 and 
lower ramp surfaces 44 tends to rotate lug portions 34 off of retaining surfaces 38 and into 
tracks 36. Because of interference between lug portions 34 and engagement portions 39, the 
amount of force required to further compress first and second members 12, 14 together is 
suddenly increased. More specifically, further compression of first and second members 12, 
14 tends to push lug portions 34 downward along lower ramp surface 44, thereby rotating 
lug portions 34 off of retaining surfaces 38. Engagement portions 39, however, tend to 
prevent lug portions 34 from rotating off of retaining surfaces 38. Thus, to continue to 
compress first and second members 12, 14 toward the second position, the user must 
provide an increased force sufficient to overcome the continuing resistance of return spring 
16 and impact spring 30, as well as the additional resistance created by interference between 
lug portions 34 and engagement portions 39. 

Upon application by the user of the necessary additional force, continued 
depression of first and second members 12, 14 further compresses return spring 16 and 
impact spring 30, and also pushes lug portions 34 downward along ramp surface 44. Once 
first and second members 12, 14 are moved to the second position, shown in FIGS. 1 1 and 
12, plexor member 28 and lug portions 34 are rotated by lower ramp surfaces 44 such that 
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lug portions 34 are released from retaining surfaces 38. At this point, plexor member 28 is 
driven by compressed impact spring 30 toward impact pad 26 and strikes impact pad 26, 
thereby transferring the energy stored in impact spring 30 to piezoelectric element 24, and 
consequently causing piezoelectric element 24 to create an electrical potential. 

After the impact pad 26 has been struck by plexor member 28, and pressure 
is removed from the first and second members 12, 14, return spring 16 expands to separate 
first and second members 12, 14 from each other. Once lug portions 34 contact upper ramp 
surfaces 42, continued separation of first and second members 12, 14, under the force of 
return spring 16, causes lug portions 34 to ride along upper ramp surfaces 42 until lug 
portions 34 are once again located on retaining surfaces 38. Once the first and second 
members 12, 14 are fully separated, and lug portions 34 are located on retaining surfaces 38, 
ignition mechanism 10 is in the first or rest position discussed above, and is ready for 
subsequent operation. 

Engagement portions 39, as well as return spring 16 and/or impact spring 30, 
may be selectively configured to provide a desirable increase in resistance to compression of 
first and second members 12, 14 to the second position. For example, return spring 16 
and/or impact spring 30 may be configured (e.g., by varying their spring constants) to 
provide a first amount of resistance to movement of first and second members 12, 14 to the 
predetermined position shown in FIGS. 9 and 10, and engagement portions 39 maybe 
configured (e.g-., by varying their shape or material properties) to provide a second, greater 
amount of resistance to movement of first and second members 12, 14 to the second or 
released position shown in FIGS. 1 1 and 12. 

Ignition mechanism 10 may be used to create a spark in a lighter. For 
example, ignition mechanism 10 may be included in an electrical circuit of a pocket lighter, 
such as the pocket lighter disclosed in U.S. Patent No. 5,854,530, the content of which is 
expressly incorporated herein by reference thereto. As shown in FIG. 13, ignition 
mechanism 1 0 may be disposed within a lighter body 60, and connected in an electrical 
circuit that includes first and second electrodes 62, 64. Actuation of ignition mechanism 10 
thus creates an electrical potential that is conducted through this circuit, and creates a 
potential difference between first and second electrodes 62, 64 that is sufficient to discharge 
a spark between the two electrodes. Ignition mechanism 10 may also be associated with a 
button 66 that operates a valve to release fuel from a nozzle 68. Thus, pressing button 66 
simultaneously operates ignition mechanism 10 to create a spark and releases fuel from the 
nozzle, and ultimately creates a flame. 

Ignition mechanism 10 may alternatively be included in an electrical circuit 
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of an extended-wand type utility lighter, such as the utility lighter disclosed in U.S. Patent 
No. 6,086,360, the content of which is also expressly incorporated herein by reference 
thereto. One of ordinary skill in the art will know and appreciate that ignition mechanism 
10 maybe used to create a spark in any type of lighter or other device, e.g., a stove or an 
5 outdoor grill. 

FIG. 14 shows an alternative embodiment of a piezoelectric ignition 
mechanism, shown as 100. The structure and operation of ignition mechanism 100 is 
substantially similar to the embodiments described above, with only the differences 
described herein below. As shown, plexor member 128 and impact spring 130 are 

10 associated with second member 114, and piezoelectric element 124 is associated with first 
member 1 12. The upper and lower ramp surfaces 142, 144 and optional first and second 
side surfaces 141, 143 are defined on second member 114. Tracks 136, retaining surfaces 
138 and optional engagement portions 139 are defined on the first member 1 12. As shown 
in FIG. 14, tracks 136 and retaining surfaces 138 may be defined by an aperture extending 

15 completely through the wall of first member 1 12. As shown in FIG. 14A, tracks 136 and/or 
retaining surfaces 138 may alternatively be defined by grooves or indentations formed in the 
wall of first member 1 12. One of ordinary skill in the art will know and appreciate, 
however, that any number of structures may be utilized to provide tracks 136 and retaining 
surfaces 138. 

20 While preferred embodiments and features of the ignition mechanism and 

lighters using the ignition mechanism have been disclosed herein, it will be appreciated that 
numerous modifications and embodiments may be devised by those skilled in the art. It is 
intended that the claims not be limited to or by such preferred embodiments or features. 

25 
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